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OR L).
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DATE: V) sfp A5

PROJECE: $RMS
ASS'Y NOMERCLAT

ATTURE EFFECT 7
OH

ERD 1TEM
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WO! DRIVE. ARM
HAY FOLLOW AN
UNEXPECIED
TRAJECIORY,
JOINT FATLS
FREE,
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UHEXPECTED
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REQUIRED,
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CRITICALIYY

AVIHOVED BY:

SYSTEM: FLECIRICAL SUBSYSIEN
ASS'Y poN: STVLOETYYY SHEET 1
— .

ALL RESISTORS AND CAPACITORS USED IN IHE DESIGN ARE SELECPED
FROM ESTABL ESHED MEL[ABIL[TY {ER) IYPES, LEFE ENPECYANCY IS
JHCREASED BY ENSURING THAT ALL ALLOUABLE STRESS LEVELS ARE
DERAJED [N ACCORDANCE Wilk SPAR-RMS-PA.00Y, ALL CERAMIC AND
ELECTROLYTIC CAPACITORS ARE ROUTINELY SUBJECTED (O
RADIOGRAPHIC INSPECTION,

COHPARAIORS AND OPERATJONAL ANPLIFIERS ARE STAMDARD LIMEAR
INTEGRATED CIRCULTS WiH MATURE MANUFACYURING TECHNOLOGY.
APPLECATION CONSTRAAINIS ARE IN ACCORDANCE WIIN
SPAR-RMS-PA.DO3.

THE OESIGN UTILIZES PROVEN CIRCUIT TECHNIQUES AND 1S
IKPLEHENTED USING CHOS LOGIC DEVICES.

CHOS DEVICES OPERATE Al Loy PONER AND HENCE DO MOT ENPERIENCE
SIGHIFICANT OPERATING STRESSES. HE 1ECHNOLOGY 1§ HATURE, AND
DEVICE RELIAGILATY HISTORY {S WELL DOCUMENTED, ALL SIRESSES
ARE ADDITIONALLY WEDLCED By DERATING THE APPROPRIATE
PARAMEJERS I% ACCONDANCE WITH SPAR-RHS -PA.00Y, SPECIAL

HANDL ING PRECAUIIONS ARE UISED AT ALL STAGES OF WANUFACTURE 10
PRECLUDE DAHAGE /STRESS DUE 1D ELECIROSIATIC OISCHARGE .
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CRITICAL ITEMI3 LIST

RLIL I
REF REV
1000 0

PRIPARED BY: HIMG

HAHE, OTY, T | FATLURE ROGE 1

paawlng nfs. AKD

DESICHATIOH CAUSE

PULSE WIDTH MODE :

HOOUL ATOR NO OutTPUL

arr -6 FROM PuM

SCHEMATIC

2558971 CAUSE(S):
(1) EEE
PARIS
PAILURE.
{U? FAILS H
OR L),

SUMRCIDING DATE: 1) SIP N4

PROJECY: SRMS

THE WOTOR WiLL
HDT DRIVE. ARM
RAY FOLLOW AN
UNEXPECTED
TRAJECTORY,
JOINE FAILS
fREE.

WORST CASE
UHENPECTED
HOTION. #REE
JOINT.
UNANNUNCLATED,
CREU ACTION
REOUIRED.

REDUNDANT PAVHS
REMAINING

APPROVED BY:

Flila 2 SYSIEM: ELECIRICAL SUBSYSTEM
ASS'Y NOMENCLATURE: SEAVO POWEIR AHPLIFIER ASSy pow: SYTLORVITT SHEET:
[ FATOURE EFFECT | “WOWR 7 PONC, ——— — ——- -
oM It RATIONALE FOR ACCEPTANCE
END ITLH CRITICALITY

THE :Pl IS SUBJECIED TO THE FOLLOMING ENVIRONHENTAL 1ESTING AS
AN SRU.

G VIBAATION: LEVEL AND DURAIIOW - REFERENCE TABLE &

PLUS 70 DEGREES € TO -25 DEGREES C DURATION -
b 172 CYCLES

IME SPA {S THEN TESTED AS PART OF THE .)OINYS ACCEPVANCE 1£51S
(VIBRATION AND THERMAL VACLAM VESI).

O THERRAL:

THE SPA'S/IOINTS UNDERGO RMS SYSTEM TESYS (IP518 RNS
SIROMGOACK AND TPS52 FLAT FLOOR TESTS) WHICH VERIFIES ME
ABSENCE OF THE FAILURE HODE,

QUALEFICATION 1ESTS

THE SPA IS SUBJECIED TO FHE FOLLOVING SRV QUALIFICATION TESY

ENVIADHRENTS. :Iiig g?ﬂ WAS ALSO TESTED AS PART OF THE JOINI
1s.

OUALIFICATION
O VIBRATION:  LEVEL AND DURATION - MEFERENCE TABLE &
0 SHOCK: 20G/1% MS/3 AXES (& DIRECTIONS)

O THERMAL VAC: +81 DEGREES C 10 -38 DEGREES C (6 CYCLES)
1810%*6 10RR

TESTED WITH THE SHOULDER JOINT
HIL-STD-48% AS HODIFIED DY St-E-0002 (TEST

CEC1, CEO3, €SO1, CS02, £S04, REO1,
RED2 (#/8). R$01}

O HUMIDIEY:
O ENC:

FLIGHY CHECKOUS

PORS OPS CHECKLISY (ALL VEHICLES) JSC 16987
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TICAL TTFEMS LIsT PANIEIT, sang . SYSIEM: gl_gnnltn SUBSYSIEN l
. HLDFY

ASS'T miwPucL ATyl ;[ljyg____miﬂﬂﬂ!ﬂ ASS'Y PrN: S 1 SHEEF: 3
:’:lsl 1 . ll’l:l:sl:ﬂ:! ll TATIURE RODE T~ FRTLURE ETFELT THOUR 7 RamME T - B I —
. . G REF, AND ou 171 RATIONALE F PTAN r
DESIGHAT powt CAUSE EMD [PEM CRITICALITY INALE 708 Acceprawce
3oL o PULSE ViDTH NODE; THE HOTOR Wiy QA INSPECTIONS
HODULATOR KO OUTPUL NOP DRIVE, AR | ULTTLLUI TS
. 2E;E=lilc fROM PLM, {:.u FOLLOW AN
NEXPECTED URITS ARE MANUFACTURED UNDER DOCUMEMTED OUALITY CONTROLS.
255892 ¢ CAUSE(S): TRAJECTORY, THESE COMIROLS ARE ENERCISED THROUGHOUT DESIGN
{1) EEE JOINT FAlLS PRO{IIEEH[HI, PLANNING, RECEIVING PROCESSING, FABRICATION,
PARIS FREE, ASSEMBLY  TESTING AND SHIPPING of THE UNITS. MANDALORY
FAILURE. INSPECTION POINTS ARE ENPLOYED AT VARIOUS S$TAGES of
(W FAILS N WORSY CASE FABRICAIION ASSEMBLY AND TEST. GOVERNMENT SOUACE
oaavy. | - VHSPECTION IS INVOKED AT VARIOUS CONTROL LEVELS.
UNEXPECTED
HOTION. FREE EEE PARIS INSPECTION 1S PERFORNED AS REQUIRED BY
JOINT, SPAR-RHMS-PA.0DY. §ACH EEE PART [S OUALIFIED AN THE PART LEVEL .
UNANNUNCIATED . IO THE REQUIREMENTS DF THE APPLICABLE SPECIFICATION. ALEL EEE
CREW ACFION PARTS ARE 100X SCREEWED AND BUANED PN, AS A HIMIMUM, AS
REQUIRED, REQUIRED Y SPIR'RHS'P&.Q!, 8Y THE SUPPLIER. IDDHIOHMH‘,
EEE PARTS ARE 100X NE-SCREENED 1N ACCORDANCE WItH
REDUNDANT PATHS REQUIREMENTS, BY AN INDEPENDENT SPAR APPROVED TESTING
- REMAINING FACILIDY. DPA IS PERFORKED AS REQUIRED BY PA.00) ON A RANODHL ¥
--------------- SELECTED SX OF PARFS, MAXTHUN 5 PIECES, MINIMM 3 PIECES fof
M/A EACH LOT MUHBER/DATE ECDE OF PARIS MecE fvep,

WHRE 1S PROCURED 10 SPECIFICATTON MIL-U-22750 OR MIL-4-81381
AND IMSPECTED AND TESIED TO NASA JSCMB0B0 STANDAAD NUMBER 95A.

RECEIVING INSPECTION VERIFIES TMAT ALL PARTS RECEIVED ARE AS
IDENEIFIED IN YHE PROCUREMENT DOCUMENTS, THAT NO PHYSICAL
DAHAGE HAS OCCURRED 10 PARTS DURING SHIPMEWT THAT THE
RECEIVING DOCUMENIS PROVIDE ADEQUATE TAAceAe fLiTy HEFORMAT tON
AHD SCREEMING DATA CLEARLY IDENTIFIES ACCEPIABLE PARES.

PARTS ARE INSPECTED FTHROUGHOUT MANUFACTURE AND ASSENBLY AS '
APPROPRIATE TO THE MANUFACTURING STAGE COMPLEVED. FMESE
INSPECT IOWS fNCLUDE,

PRINTED CIRCUIT BOARD INSPECEION FOR TRACK SEPARATION, DAMAGE
AND ADEGUACY OF PLAFED THROUGH HOLES,

COMPONENT MOUNTING INSPECT IO FOR CORRECT SOLDERING, WIRE
LOOPING, SIRAPPING, EFfC. OPERATORS AND INSPECIORS AfE 1RATNED
AND t!R'III’IED 10 xhsa NHB 5300.4(34) STANDARD, AS MODIFILD

BY JSC 0B800A.

COMFORMAL COAVING INSPECTION FOR ADEQUATE PROCESSING IS
PERFORMED USING ULTRAVIOLEN LIGHT TECHMIQUES.

POSY P.C. BD. INSTALLAY [OW JUSPECIION. CLEAMLINESS AND
WORKMANSHIP (SPAR/GOVERNMEND AtP. NAH&II[IN‘ INSPECTION POINT)

PoC. BD. INSTALLATION INSPECTION CHECK FOR CORRECT BOARD
INSTALLAYION, ALIGNHENT OF BOARDS  PROPER CONNELTOR CONTACY
MAVING, UIRE ROUTING, STRAPPING Of WIRES EiC.,

PRE - C1 OSURE IMSPECTION, WORKMANSHIP AND CLEANLINESS
[SPAR/COVERNMEMT REP. - MAHDATORY INSPECTION POINHE)Y

PRE - ACCEP TANCE TEST IHSPECTIOM WHICH INCLUDES AN AT OF
LOUER NI1ER INSPECIION COHPLETS + AS BUILT COMEIGURATION
| ~VERAFICALION 10 AS DESIEM E1C.,  {HAMDATORY INSPECTION POINI).,

PREPARED BY: MFugG SUPERCEDING DAIE: 1n SEP BS APPROVED BY: _ DATE:
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CRITICAL ITEMS LIST PROJECT: SRMS SYSTEM; ELECTRICAL SUBSYSIEM
------------- m————— ASS*Y NOMENCLATURE: SERVO POWER ANPLITTEN ASS*Y p;Eﬂnznnm SHEED;
TREX RARE Q17 FATIURE m—‘“TIITUHFTFFEET_'—'HDW—ITUHC. -

REF, REV. pRaubug REr, AND oM 11 NAY IONALE FOR ACCEPTANCE
DESIGHATON CAUSE END (TEM CRITICALEYY
1040 0 PULSE WIDIH HODE ¢ THE MOTOA MILL
. HODUL ATOR WO OUTPUY NOT DRIVE. ARM A TESY READINESS MEVIEW (TRAR) UHICH INCLUDES VERIFICATIOH of
olv-6 FRAOH PUM, HAY FOLLOW AN TEST PERSOMMEL ~TEST DOCUMENTS, JEST EOQUJPHENT CALIBRAY 1ON/
SCHEMATIC UNEXPECIED VALIDATION SVAIUS AND WARDUARE COWFIGURAELOM IS COMVEHED BY
2358977 CAUSE{S): TAAJECTORY, QUALITY ASSURAHCE I CONJUNCTION UIIH ENGINEERTNG .
(1) EE JOINT FAILS RELIASILATY, COMFIGURANION COMIROL, SUPPLIER AS aﬁﬂlcnslt,
PARTS TREE. AND THE GOVEMMEMT REPRESEWIATIVE, PRIOR 10 IHE STARI OF ANY
FAILURE, FORMAL TESFING (ACCEPTANCE OR OURLTFICATION},
(U9 FAILS H WORSH CASE
oLy, ] -l ACCEPTANCE TESTING (AFP) INCLUDES AMBIENT PERFORMANCE,
UNEXPECTED THERMAL AND VIBAATION TESTING, {SPAR/GOVERNNEWS REP. -
HOMIOM, FREE MAHDATORY IHSPECTION POINI).
JOINT,
UNAHNUNCIATED . INTEGRATION OF UNIT 1O JOINF SRU - INSPECTIONS |NCLUOE
CREM ACTION GAGURDING CHECKS, CONNECTORS FOR BENT OF PUSHBACK
REMHRED, CONTACIS, VISUAL, CLEANLINESS, INTERCOMNECT UIRING AND
POUER UP TES) 10 THE APPROPRIATE JOINI INSPECY 1O PEST
REDUNDANT PATHS PROCEDURE (11P) ETC.
REMAINING
--------------- JOINT LEVEL PRE-ACCEPTANCE TESF INSPECIICN, INCLUDES AN
W/A AUDIT OF LOVER FEER IWSPECIION COMPRETION, "A! BUILT

CONFIGURATION VERIFICATION 10 AS DESIGR Elc,

JOINT LEVEL ACCEPIANCE TESTING (ATP} INCLUDES AHBINET,
VIBRATION AMD THERMAL -VAC FESTING,
CSPAR/GOVERNMENT REP. - MANDATORY INSPECT IO POINT).

SRHS SYSTENS INTEGRARLON, THE INTEGRATION OF HECHANICAL ARM
SUBASSEMBLIES AND THE FLIGHT CABIN EQUIPNENT 10 TORM THE SRMS.
INSPECTIONS ARE PERFORMED Al EACH PHASE OF IHTEGRATION WHICH
MHCLUOES GROUNDIRG CHECKS, THRU WIRING CHECKS, WIRING AOUTING,
INTERFACE CONNECTORS FOR BENT OR PUSH BACK CONTACIS EIC.

SRHS SYSTEMS TESTING - STADHGBACK AND FLAT FLOOR AMBIENT
PERFORHANCE TESN. (SPAR/GOVERNHEMT REP, - MANDAFORY INSPECTION
POINT)

— -

FRIPARID BY: HIUG SUPERCEDIHG OATE: 11 SCP RS APPROVID BY:
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TICAL TTEMS Lot UL ITYTRI Y . Lo SESTEM: ELICIAJCAL sunsrgjg -
---------------- ASS'Y Wi ngLAGRE ;B v L AubL )T (ER ASSOY P/N: gnznr SHEEP: _
A ) v ary g "TENUIWE ROOE "1 TRtLuep !’"l’tf—] Imug I FIME ™ 7w e — T Tt T
L oy, orauluc ofy D RATIOMALE FOR ACCEPIANCE
DISICNAT 1M LAuSE EMD [N t tnn!uun
3040 )] PINSE winry WONE + THE MOTOR UNL FATLURE MISTORY
HOOULATOR wo oaitput NOP ORIVE. amw | . UUTTT
‘oI s TR P HAY §OILOU AN
SCHENATIC UNENPECTED THERE MAVE BEEN NO ultun(s ASSOCIATED UIRK THIS FAILURE
2538972 CAUSELS): TRAJECTORY, HODE OH THE SRHMS PROGRAM
1) €FE JOINE Fangs
PARES FREE.
FALLGRE
(W FAILS W VORST CASE
m 1" ..........
UNENPECTED
MOTICH. FREE
Jotnt,
UNAHNUNCIATED.
CREW ACTION
REQUIRED .
REDUNDANT PATHS
REMA INING
W/A

PREPARED BY: MIug SHPLRCTOANG DATE: 3§ sTP He APPROVID RY: OANE;
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©FMER
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PREPARED BY: Wiun |

PRDJECH: SRMS

ASS'Y NOMENCUAIURE T SERVO FOGTR AW PLIFIRE " ass1y Pz SITLOENITY T

(9 FAILS W
Of L),

SUPIACEDING DAVE: 11 SEP B8

B8 LISBT
CRANFTOTT U] T FATLUNE RODE T

pRaufuG RiF. AND

DES1GNAL HON CAUSE

PULSE WIDIN HODE :

HOOUE ATUR KO QUIPUT

Qlr-4 FRON PAM

SCHEMAT IC

2558977 CAUSE(S):
1) E£E
PARTS
FAILURE .

FATLURE ETFECT
oM
END 1IEM

THE KO10R WILL
NOT DRIVE. ARM
HAY FOLLOW AN
UHEXPECTED
TRAJECTORY,
JOINT FALLS
FREE, .

WORST CASE
UNENPECTED
MOVION. FREE
JOINT .,
UNANHUNCIATED,
CREV ACTIOH
REQUERED.

REDUNDANT PATHS
REMATH NG

SRR 7 RUNC T T e

AFPROVED DY ;

SYSTEM: ELECIRICAL SUBSYSTEM

N RATIONALE FOR ACCEPIANCE

CRITICALSTY

ARM DOES NDT RESPOND PRAOPERLY 10 KAND CONTAOLLER COMMANDS R
AUTO SEOUENCES, CREW INHEREWTLY COMPENSAIES OR ANY UNDL SIRED
AR TRAJECTORY [N MAKUMAL AUGHENTED MODES,

CREY ACTION

AFPLY BRAKES. SELECT BACKUP.
CREV IRAINING

THE CREV WHLL BE TRAINED TO DOSERVE WHETHER THE ARM IS
RESPONDING PROPERALY IO COMHANDS, IF 0T [SN'F, APPLY BRAKES.

HISSION CONSERAINT

OFERATE UNDIR VERWITR RANES WITHIN 10 FT OF SIRUCIURE. LiC
CEPRAIOR MUST BE ABLE 10 DETECT THAD THE ARM IS RESPONDING
PROPERLY TO COMMANDS VIA WINDOM AND/OR CCTV VIEUS OURING ALL
ARNH OPERATIONS.

AULD TRAJECTORIES MUST BE DESIGNED FO COHME NO CLOSER FHAN 5 fT
FROM STRUCTURE.

SCREEN TAILURES

HiA
OHRSD OFFL INE

IH COMPUTER SUPPORIED MiINDE
VERIFY YBAT EACH JOINI URIvES

DHMASD ONLINE INSTALLANION

IN SINGLE DRIVE EACH Jniwy
VIRIIY TACHO SIGHATURS




